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The use of bamboo in the daily lives of Balinese people requires sustainable access to good quality of raw 
materials. One way of doing that is by managing bamboo grooves. The aim of this study is to know the effect of 
bamboo groove maintenance on the productivity of bamboo culms in a bamboo forest at Penglipuran, Bali. The 
study was conducted by cutting >2years old culms and putting more soil around the bamboo groove. The 
difference in culms growth before and after treatments was calculated using analysis of variance that was 
followed by Tukey’s Test. The results showed that clump maintenance on bambu aya (Gigantochloa aya Widjaja 
& Astuti), bambu tali (Gigantochloa apus (Schult.) Kurz) and bambu papah (Gigantochloa sp.) generated an 
increase in the production of new culms. The number of culms of bambu aya increased by 150.5%, bambu tali 
94.7% and bambu papah 150.6%. 




Pemanfaatan bambu dalam kehidupan sehari-hari masyarakat Bali membutuhkan  bahan baku yang berkualitas 
dan berkelanjutan. Salah satu cara yang dapat dilakukan yaitu dengan melakukan pemeliharaan terhadap 
rumpun bambu. Penelitian ini bertujuan untuk mengetahui pengaruh pemeliharaan rumpun bambu terhadap 
produktivitas batang di Hutan Bambu Penglipuran, Bali. Penelitian dilakukan dengan menebang batang berumur 
> 2 tahun dan menimbun tanah di sekitar rumpun bambu. Perbedaan pertumbuhan batang sebelum dan setelah 
perlakuan dihitung serta dianalisa dengan sidik ragam yang dilanjutkan dengan Uji Tukey. Hasil penelitian 
menunjukkan bahwa pemeliharaan rumpun bambu pada jenis bambu aya (Gigantochloa aya Widjaja & Astuti), 
bambu tali (Gigantochloa apus (Schult.) Kurz), bambu papah (Gigantochloa sp.) berpengaruh terhadap 
peningkatan produktivitas batang yaitu bertambahnya jumlah batang baru. Bambu aya mengalami peningkatan 
jumlah batang sebesar 150,5%, bambu tali 94,7% dan bambu papah 150,6%. 
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INTRODUCTION  
Bamboo belongs to one of the largest 
families of flowering plants i.e. the grasses family or 
Poaceae. Similar to grasses, bamboo grows in 
clumps made up of canes (culms) and rhizomes. 
There are two types of bamboo growth: 
pachymorph (clumping or simpodial) and 
leptomorph (running or monopodial). Bamboo 
culms are made up of fibrous tissues that are very 
strong and yet flexible, lightweight and straight. 
This makes bamboo popular and highly valued as a 
construction material because it can be easily 
transported and curved into shapes (Nurdiah, 
2016). 
Indonesian people widely recognize the use 
of bamboo as crafting materials, constructions, 
foods (bamboo shoots), household appliances, as 
well as agricultural tools. The Balinese Hindu 
community also uses bamboo in their homes, as 
well as for religious ceremonies such as Penjor 
(decorated poles) in Galungan ceremony (Sujarwo 
& Peneng, 2011; Sujarwo et al., 2012). The genus 
Gigantochloa is commonly used for making roofs, 
walls and fences. Balinese handicrafts such as 
sokasi (baskets for offerings), Gedeg (mats for walls 
or ceilings) and banten (offerings) widely use 
Schizostachyum spp. in particular. Some bamboo 
genera such as Bambusa and Dendrocalamus are 
specifically used in funerals or cremations, namely 
as tumpang salu (carriage to transport the corpse) 
and bonjor (water canister used to wash the corpse) 
(Arinasa, 2004; Sujarwo & Arinasa, 2010). 
The high use of bamboo should be 
supported by continuity and availability of raw 
materials. Bangli Regency is one area in Bali that 
possesses a bamboo forest for many years due to 
the awareness of the local people on conserving 
water, namely the Penglipuran Bamboo Forest 
(Sujarwo, 2016). This bamboo forest is managed by 
the local community with their local knowledge and 
based on their customs of traditional Balinese 
Hindu (Sujarwo, 2016; Yeni, et al., 2016). 
Nevertheless, the productivity of bamboo in Bali is 
still low, in contrary to the very high uses of 
bamboo especially for their ceremonies. One of the 
reasons for the low productivity is that the bamboo 
clumps are not yet optimally managed. This study 
aims to determine the effect of clumps 
management to maintain the productivity of 
bamboo culms. An increase in the number of culms 
in a clump, the diameter and height of the culms are 





The study was conducted at the Penglipuran 
Bamboo Forest, located in Penglipuran Village, 
Bangli Regency, Bali, for two years from 2014 to 
2015. The study area is situated at an altitude of 
500–600 m above sea level, with an estimated 
average annual rainfall of 2000–2500 mm (Badan 
Pusat Statistik, 2017). 
 
Data collection and analysis 
Research activities were began with a field 
survey and an inventory to obtain information 
about species and total number of bamboo clumps. 
Further studies were arranged according to 
factorial design, namely the maintenance of clump 
and bamboo species. The maintenance factor 
consists of clumps with maintenance and clumps 
without maintenance. Maintenance treatments for 
the investigated bamboo clumps included: cutting 
down bamboo culms that were identified as being 
>2 years old and putting more soil around the 
clumps. Bamboo clumps without maintenance 
were left intact. The bamboo species used in this 
study were bambu aya (Gigantochloa aya Widjaja 
& Astuti), bambu tali (Gigantochloa apus (Schult.) 
Kurz) and bambu papah (Gigantochloa sp.).  
Data collection was conducted over two 
years, i.e. at the beginning of study and after one 
year of bamboo clump maintenance. The data 
collected included the number of bamboo 
culms/clumps, height and diameter of the culms. 
The difference between data obtained from 
preliminary research and after one year of 
treatment was used as the growth data and was 
expressed as percentages. The growth data were 
then analyzed using analysis of variance (Anova). If 
the results of the analysis were considered to be 
significant, then a Tukey’s Test was applied (Abdi & 
William, 2010). 
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RESULTS AND DISCUSSION 
The number of culms per clump 
Clumping bamboos consist of many culms 
that stand up straight from the base of the clump. 
The base of the clump plays an important role in the 
regeneration of new culm. When the clumps are 
not maintained, the clump base can become quite 
dense with new buds that will have difficulties 
emerging, be hampered by existing closely-spaced 
culms and the stumps of old many-branched culms 
(Sutiyono, et al., 2011). The result of the analysis of 
variance showed the effect of clump maintenance 
on the number of culms of three bamboo species, 
i.e., bambu aya, bambu tali and bambu papah, as 
presented in Table 1
 
Table 1. Analysis of variance of bamboo species and clump maintenance on the increase of new culms 
Source of variety   DF SS MS F-cal  
F-tab 
0.05 0.10 
Treatment  5 159031.610 31806.322 7.53hs 2.37 3.34 
Maintenance of clumps  1 126987.747 126987.747 30.06hs 4.00 7.00 
Species of bamboo  2 1922.451 961.226 0.23ns 3.15 4.9 
Maintenance><Species  2 30121.411 15060.706 3.56s 3.15 4.9 
Error  60 253510.571 4225.176    
Total 65 412542.180     
Notes: ns = not significant; n = significant; hs = highly significant; DF = degree of freedom; SS = sum square  ; MS 
= mean square; F-cal = f-calculate; F-tab = f-table 
 
Maintenance of clumps had a very 
significant effect on the number of bamboo culms, 
but the species of bamboo had no significant effect, 
whereas the interactions between clumps 
maintenance and bamboo species significantly 
affected the increase of bamboo culms. The 
increase in the number of culms differed between 
bamboo species. Bamboo clumps that are 
maintained properly show a more significant 
increase in the total number of culms (131,93%) 
compared to bamboo clumps that are not 
maintained (44,20%) (Table 2.) 
‘
 
Table 2. The average increase in the number of culms (%) in three species of bamboo 
Treatment of clumps  
Bamboo species  
Bambu Aya Bambu Tali Bambu Papah Average 
Without maintenance 37,5a 67,1c 28,1e 44,20 
With maintenance 150,5b 94,7d 150,6f 131,93 
Note: Figures followed by different letters are significantly different at 5% level Tukey’s Test 
 
The number of bambu aya culms with 
maintenance increased by 150,5%, whereas the 
culms without maintenance only increased by 
37,5%. The number of bambu tali culms increased 
by 94,7% on maintained clumps, and 67,1% on 
culms without maintenance. The clump 
maintenance of bambu papah also increased the 
number of culms by 150,6% and 28,1% on the 
clumps without maintenance. 
In Bali, the use of bambu tali is more 
widespread than the use of bambu aya and bambu 
papah. Bambu tali is widely used for handicrafts, 
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supporting religious ceremonies and the tourism 
industry. Bambu aya is used for roof shingles or 
sirap on traditional Balinese kitchens, while bambu 
papah is used as a wall lining material. Balinese 
prefer to use bambu tali because the culms can be 
bent and are easy to work, while bambu aya has 
strong, rigid culms and the culms of bambu papah 
are easily broken although easy to work. 
Sutiyono (1991) states that the 
maintenance of clumps, by removing the entire 
stump, can increase the number of culms of six 
species of bamboo: bambu ampel (Bambusa 
vulgaris Schard.), bambu ater (Gigantochloa atter 
(Hassk.) Kurz), bambu andong (Gigantochloa 
verticillata (Willd.) Munro, now called as 
Gigantochloa pseudoarundinacea (Steud.) Widjaja), 
bambu mayan (Gigantochloa robusta Kurz), bambu 
lengka tali (Gigantochloa nigrociliata (Buse) Kurz) 
and bambu hitam (Gigantochloa atroviolacae 
Widjaja). 
 
Diameter and height of culms 
Maintenance of bamboo clumps and the 
bamboo species differences had a very significant 
effect on the increase of culms diameter but had no 
significant effect on the increase of culms height. 
The bamboo species had a highly significant effect 
on the increase of the diameter, whereas the effect 
of clump maintenance and interaction between 
clump maintenance and bamboo species did not 
effect significantly (Table 3.). 
 
Table 3.  Analysis of variance of clump maintenance and bamboo species on the increase of culms diameter 
and height 
Source of variety DF SS MS F-cal F-tab 
0.05 0.10 
Culm diameter  
Treatment  5 14222.017 2844.403 4.52hs 2.37 3.34 
Clump maintenance) 1 2425.988 2425.988 3.85ns 4.00 7.00 
Bamboo species  2 9216.069 4608.034 7.32hs 3.15 4.9 
Species><Maintenance  2 2579.960 1289.980 2.05ns 3.15 4.9 
Culm height  
Treatment (Perlakuan) 5 197.048 39.410 1.83ns 2.37 3.34 
Clump maintenance  1 69.900 69.900 3.24ns 4.00 7.00 
Bamboo species 2 61.535 30.767 1.43ns 3.15 4.9 
Species><Maintenance 2 65.613 32.807 1.52ns 3.15 4.9 
Notes:  ns = not significant; n = significant; hs = highly significant; DF = degree of freedom; SS = sum square  ; MS = mean 
square; F-cal = f-calculate; F-tab = f-table 
 
Table 3 shows that the average increase in 
diameter of culms was only dependent on bamboo 
species differences. The highest average increase in 
diameter belonged to bambu aya (126,45%) which 
was significantly different to bambu tali (102,77%) 
and bambu papah (101,19%) (Tabel 4.). 
Values showing the average increase in 
diameter and height of culms in three species of 
bamboo are presented in Table 4. The average 
increase in the diameter of bambu tali and bambu 
papah was not significantly different. Meanwhile, 
the species of bamboo and maintenance did not 
have a significant effect on the height of culms. 
Thus, the increase in height is the same for all three 
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  Table 4. The average increase in diameter and height of new culms in three species of bamboo 
Treatment of clumps  
Bamboo species  
Bambu aya Bambu tali Bambu papah 
 Diameter (%)  
Without maintenance 128,31 96,13 86,77 
With maintenance 124,58 109,40 113,61 
Average species 126,45b 102,77a 100,19a 
 Height (Tinggi) (%)  
Without maintenance 100,83 103,31 100,83 
With maintenance 105,68 103,64 101,82 
Average species  103,26 103,48 101,33 
 Note: Figures followed by different letters are significantly different at the level of 5% Tukey test 
 
The differences in culms diameter growth 
is one of the characteristics of each bamboo species 
as shown in the pattern of growth of culms 
diameter (Figure 1.a.). The growth pattern of 
bambu aya culms diameter was always greater than 
bambu tali and bambu papah. Likewise, the 
diameter of bambu tali was not much different 
from bambu papah. Meanwhile the height of culms 
which is the cumulative length of culms segments 
showed that the three species of bamboo had a 
different growth pattern (Figure 1.b.)
Figure 1.  Growth chart of bambu aya, bambu tali and bambu papah after clumps maintenance treatment: (a) Characteristic  
of the culms diameter, (b) Chara cteristic of the culms length 
 
Maintenance of bamboo clumps was 
performed by pruning the lower branches as high as 
2–3 meters above the ground and putting more soil 
at the base of the clumps. Pruning and piling up the 
clumps was done at the beginning of the rainy 
season and intended to stimulate the growth of 
bamboo shoots.  This will make the bamboo culms 
diameter  growing larger until a certain size 
(Sutiyono, 1991). The growth of bamboo culm 
diameter will stop at a certain size following the 




Maintenance of a bamboo clumps with the 
felling of bamboo culms that are two years of age or 
more increased the number of culms. The number 
of bamboo culms of bambu aya (Gigantochloa aya) 
increased by 150,5%, bambu tali (Gigantochloa 
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